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Abstract
We study a number of supersymmetric solutions in the form ofMkw3×
S3- and AdS3 × S3-sliced domain walls in the maximal gauged supergrav-
ity in seven dimensions. These solutions require non-vanishing three-form
fluxes to support the AdS3 and S
3 subspaces. We consider solutions with
SO(4), SO(3), SO(2)×SO(2) and SO(2) symmetries in CSO(p, q, 5−p−q),
CSO(p, q, 4−p−q) and SO(2, 1)⋉R4 gauge groups. All of these solutions
can be analytically obtained. For SO(5) and CSO(4, 0, 1) gauge groups,
the complete truncation ansatze in terms of eleven-dimensional supergrav-
ity on S4 and type IIA theory on S3 are known. We give the full uplifted
solutions to eleven and ten dimensions in this case. The solutions with an
AdS3 × S3 slice are interpreted as two-dimensional surface defects in six-
dimensional N = (2, 0) superconformal field theory in the case of SO(5)
gauge group or N = (2, 0) nonconformal field theories for other gauge
groups. For SO(4) symmetric solutions, it is possible to find solutions
with both the three-form fluxes and SO(3) gauge fields turned on. How-
ever, in this case, the solutions can be found only numerically. For SO(3)
symmetric solutions, the three-form fluxes and SO(3) gauge fields cannot
be non-vanishing simultaneously.
1
1 Introduction
Gauged supergravities in various space-time dimensions have become a useful tool
for studying different aspects of the AdS/CFT correspondence [1, 2, 3] and the
DW/QFT correspondence [4, 5, 6]. Solutions to gauged supergravities provide
some insight to the dynamics of stongly-coupled conformal and non-conformal
field theories via holographic descriptions, see for example [7, 8, 9, 10, 11]. The
study along this line is particularly fruitful in the presence of supersymmetry.
In this case, many aspects of both the gravity and field theory sides are more
controllable even at strong coupling. This makes finding various types of super-
symmetric solutions in gauged supergravities worth considering.
In this paper, we are interested in supersymmetric solutions in the maxi-
mal gauged supergravity in seven dimensions. The solutions under consideration
here take the form ofMkw3×S3 and AdS3×S3-sliced domain walls. This type of
solutions has originally been considered in the minimal N = 2 gauged supergrav-
ity in [12], see also [13] for similar solutions in the matter-coupled N = 2 gauged
supergravity. Some of these solutions have been interpreted as surface defects
within N = (1, 0) superconformal field theory (SCFT) in six dimensions in [14],
see [15, 16] for similar solutions in six dimensions and [17, 18, 19, 20, 21, 22]
for examples of another holographic description of conformal defects in terms of
Janus solutions.
We will find these Mkw3 × S3 and AdS3 × S3-sliced domain walls in the
maximal N = 4 gauged supergravity with various types of gauge groups. The
most general gaugings of the N = 4 supergravity can be constructed by using the
embedding tensor formalism [23], for an earlier construction see [24] and [25]. The
embedding tensor describes the embedding of an admissible gauge group G0 in
the global symmetry group SL(5) and encodes all information about the resulting
gauged supergravity. Supersymmetry allows for two components of the embed-
ding tensor transforming in 15 and 40 representations of SL(5). We will consider
CSO(p, q, 5 − p − q) and CSO(p, q, 4 − p − q) gauge groups obtained from the
embedding tensor in 15 and 40 representations, respectively. We will also study
similar solutions in SO(2, 1)⋉R4 gauge group from the embedding tensor in both
15 and 40 representations. Vacuum solutions in terms of half-supersymmetric
domain walls for all these gauge groups have already been studied in [26]. In this
paper, we will extend these solutions, which involve only the metric and scalars,
by including non-vanishing two- and three-form fields. In some cases, in addition
to two- and three-form fields, it is also possible to couple SO(3) gauge fields to
the solutions.
As shown in [27] using the framework of exceptional field theory, seven-
dimensional gauged supergravity in 15 representation with CSO(p, q, 5− p− q)
gauge group can be obtained from a consistent truncation of eleven-dimensional
supergravity on Hp,q ◦T 5−p−q. On the other hand, a consistent truncation of type
IIB theory on Hp,q ◦ T 4−p−q gives rise to CSO(p, q, 4 − p − q) gauging from 40
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representation. This has been shown in [28] along with a partial result on the
corresponding truncation ansatze. In particular, internal components of all the
ten-dimensional fields have been given.
For SO(5) and CSO(4, 0, 1) gauge groups, the complete truncation ansatze
have already been constructed long ago in [29, 30] and [31]. In this work, we will
mainly consider uplifted solutions from these two gauge groups using the trun-
cation ansatze given in [29, 30, 31] which are more useful for solutions involving
two- and three-form fields in seven dimensions. We leave uplifting solutions from
other gauge groups for future work.
The paper is organized as follows. In section 2, we give a brief re-
view of the maximal gauged supergravity in seven dimensions. Supersymmetric
Mkw3 × S3- and AdS3 × S3-sliced domain walls in CSO(p, q, 5 − p − q) gauge
group together with the uplifted solutions to eleven and ten dimensions in the
case of SO(5) and CSO(4, 0, 1) gauge groups are presented in section 3. Simi-
lar solutions for CSO(p, q, 4− p − q) and SO(2, 1)⋉R4 gauge groups obtained
from gaugings in 40 and (15, 40) representations are given in sections 4 and
5, respectively. Conclusions and comments are given in section 6. In the two
appendices, all bosonic field equations of the maximal gauged supergravity and
consistent truncation ansatze for eleven-dimensional supergravity on S4 and type
IIA theory on S3 are given.
2 Maximal gauged supergravity in seven dimen-
sions
In this section, we briefly review N = 4 gauged supergravity in seven dimensions
in the embedding tensor formalism. We mainly focus on the bosonic Lagrangian
and fermionic supersymmetry transformations which are relevant for finding su-
persymmetric solutions. The reader is referred to [23] for the detailed construction
of the maximal gauged supergravity.
As in other dimensions, the maximal N = 4 supersymmetry in seven
dimensions allows only the supergravity multiplet with the field content
(eµˆµ, ψ
a
µ, A
MN
µ , BµνM , χ
abc,VMA). (1)
This multiplet consists of the graviton eµˆµ, four gravitini ψ
a
µ, ten vectors A
MN
µ =
A
[MN ]
µ , five two-form fields BµνM , sixteen spin-
1
2
fermions χabc = χ[ab]c, and four-
teen scalar fields described by the SL(5)/SO(5) coset representative VMA.
Throughout the paper, we will use the following convention on various
types of indices. Curved and flat space-time indices are denoted by µ, ν, . . . and
µˆ, νˆ, . . ., respectively. Lower (upper) M,N = 1, ..., 5 indices refer to the (anti-)
fundamental representation 5 (5) of the global SL(5) symmetry. Accordingly,
the vector AMNµ and two-form BµνM fields transform in the representations 10
3
and 5, respectively.
On the other hand, fermionic fields transform in representations of the
local SO(5) ∼ USp(4) R-symmetry with USp(4) fundamental or SO(5) spinor
indices a, b, . . . = 1, ..., 4. The gravitini then transform as 4 while the spin-1
2
fields
χabc transform as 16 of USp(4). The latter satisfy the following conditions
χ[abc] = 0 and Ωabχ
abc = 0 (2)
with Ωab = Ω[ab] being the USp(4) symplectic form satisfying the properties
(Ωab)
∗ = Ωab and ΩacΩ
bc = δba . (3)
It should also be noted that raising and lowering of USp(4) indices by
Ωab and Ωab correspond to complex conjugation. Furthermore, all fermions are
symplectic Majorana spinors subject to the conditions
ψ¯Tµa = ΩabCψ
b
µ and χ¯
T
abc = ΩadΩbeΩcfCχ
def (4)
where C denotes the charge conjugation matrix obeying
C = CT = −C−1 = −C† . (5)
With the space-time gamma matrices denoted by γµ, the Dirac conjugate on a
spinor Ψ is defined by Ψ = Ψ†γ0.
The fourteen scalars parametrizing SL(5)/SO(5) coset are described by
the coset representative VMA, transforming under the global SL(5) and local
SO(5) symmetries by left and right multiplications. Indices M = 1, 2, . . . , 5 and
A = 1, 2, . . . , 5 are accordingly SL(5) and SO(5) fundamental indices, respec-
tively. In order to couple fermions which transform under USp(4), we write the
SO(5) vector indices of VMA as a pair of antisymmetric USp(4) fundamental in-
dices in the form of VMab = VM [ab]. In addition, the coset representative VMab
satisfies the relation
VMabΩab = 0 . (6)
Similarly, the inverse of VMA denoted by VAM will be written as VabM . We then
have the following relations
VMabVabN = δNM and VabMVMcd = δ[ca δd]b −
1
4
ΩabΩ
cd . (7)
Gaugings are deformations of the N = 4 supergravity by promoting a
subgroup G0 ⊂ SL(5) to be a local symmetry. The most general gaugings of a
supergravity theory can be efficiently described by using the embedding tensor
formalism. The embedding of G0 within SL(5) is achieved by using a constant
SL(5) tensor ΘMN,P
Q = Θ[MN ],P
Q living in the product representation [23]
10⊗ 24 = 10+ 15+ 40 + 175 . (8)
4
It turns out that supersymmetry allows only the embedding tensor in the 15 and
40 representations. These two representations can be described by the tensors
YMN and Z
MN,P with YMN = Y(MN), Z
MN,P = Z [MN ],P and Z [MN,P ] = 0 in terms
of which the embedding tensor can be written as
ΘMN,P
Q = δQ[MYN ]P − 2ǫMNPRSZRS,Q . (9)
In term of the embedding tensor, gauge generators are given by
XMN = ΘMN,P
QtPQ (10)
in which tMN , satisfying t
M
M = 0, are SL(5) generators. In particular, the gauge
generators in the fundamental 5 and 10 representations are given by
XMN,P
Q = ΘMN,P
Q = δQ[MYN ]P − 2ǫMNPRSZRS,Q, (11)
and (XMN)PQ
RS = 2XMN,[P
[Rδ
S]
Q] (12)
with ǫMNPQR being the invariant tensor of SL(5). To ensure that the gauge
generators form a closed subalgebra of SL(5)
[XMN , XPQ] = −(XMN)PQRSXRS, (13)
the embedding tensor needs to satisfy the quadratic constraint
YMQZ
QN,P + 2ǫMRSTUZ
RS,NZTU,P = 0 . (14)
Gaugings introduce minimal coupling between the gauge fields and other
fields via the covariant derivative
Dµ = ∇µ − gAMNµ ΘMN,PQtPQ (15)
where ∇µ is the spacetime covariant derivative including (possibly) composite
SO(5) connections. To restore supersymmetry of the original N = 4 supergravity,
fermionic mass-like terms and the scalar potential at first and second orders in
the gauge coupling constant are needed. In addition, to ensure gauge covariance,
the field strength tensors of vector and two-form fields need to be modified as
H(2)MNµν = FMNµν + gZMN,PBµνP , (16)
H(3)µνρM = gYMNSNµνρ + 3D[µBνρ]M
+6ǫMNPQRA
NP
[µ (∂νA
QR
ρ] +
2
3
gXST,U
QARUν A
ST
ρ] ) (17)
where the non-abelian gauge field strength tensor is defined by
FMNµν = 2∂[µA
MN
ν] + g(XPQ)RS
MNAPQ[µ A
RS
ν] . (18)
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Note that the three-form fields SMµνρ in H(3)µνρ only appear under the projection of
YMN . In ungauged supergravity, all of the three-form fields can be dualized to
two-form fields. However, this is not the case in the gauged supergravity. There-
fore, different gaugings lead to different field contents in the resulting gauged
supergravity.
Following [23], we first define s ≡ rank Z and t ≡ rank Y . In a given
gauging, t two-forms can be set to zero by tensor gauge transformations of the
three-form fields. This results in t self-dual massive three-forms. Similarly, s
gauge fields can be set to zero by tensor gauge transformations of the two-forms
giving rise to s massive two-form fields. It should also be pointed out that there
can be massive vector fields arising from broken gauge symmetry via the usual
Higgs mechanism. We can see that the numbers of two- and three-form tensor
fields depend on the gauging under consideration. However, the quadratic con-
straint ensures that t+ s ≤ 5, so the degrees of freedom from the ten vector and
five two-form fields in the ungauged supergravity are redistributed into two- and
three-form fields in the gauged theory. This fact will affect our ansatz for finding
supersymmetric solutions in subsequent sections. To summarize, we repeat the
distribution of degrees of freedom after gauge fixing from [23] in table 1.
fields # # d.o.f
massless vectors 10− s 5
massless 2-forms 5− s− t 10
massive 2-forms s 15
massive sd. 3-forms t 10
Table 1: Distribution of the tensor fields’ degrees of freedom after gauge fixing.
The covariance two- and three-form field strengths satisfy the following
modified Bianchi identities
D[µH(2)MNνρ] =
1
3
gZMN,PH(3)µνρP , (19)
D[µH(3)νρλ]M =
3
2
ǫMNPQRH(2)NP[µν H(2)QRρλ] +
1
4
gYMNH(4)Nµνρλ (20)
where the covariant field strengths of the three-form fields are given by
YMNH(4)Nµνρλ = YMN
[
4D[µS
N
νρλ] + 6F
NP
[µν Bρλ]P + 3gZ
NP,QB[µνPBρλ]Q
+4gǫPQRVWXST,U
VANP[µ A
QR
ν A
ST
ρ A
UW
λ] + 8ǫPQRSTA
NP
[µ A
QR
ν ∂ρA
ST
λ]
]
.
(21)
It should be emphasized that the three-forms SMµνρ and its field strength tensors
always appear under the projection by YMN .
With all these ingredients, the bosonic Lagrangian of the seven-dimensional
6
maximal gauged supergravity can be written as
e−1L = 1
2
R−MMPMNQH(2)MNµν H(2)PQµν −
1
6
MMNH(3)µνρMH(3)µνρN
+
1
8
(DµMMN)(DµMMN)− e−1LV T −V . (22)
In this equation, the scalar fields are described by a unimodular symmetric matrix
MMN = VMabVNcdΩacΩbd . (23)
Its inverse is given by
MMN = VabMVcdNΩacΩbd . (24)
We will not give the explicit form of the vector-tensor topological term LV T here
due to its complexity but refer the reader to [23]. Finally, the scalar potential is
given by
V =
g2
64
[
2MMNYNPMPQYQM − (MMNYMN)2
]
+g2ZMN,PZQR,S (MMQMNRMPS −MMQMNPMRS) . (25)
The supersymmetry transformations of fermionic fields which are essential
for finding supersymmetric solutions read
δψaµ = Dµǫ
a − gγµAab1 Ωbcǫc +
1
15
H(3)νρλM (γµνρλ −
9
2
δνµγ
ρλ)ΩabVbcMǫc
+
1
5
H(2)MNνρ (γµνρ − 8δνµγρ)VMadΩdeVNebΩbcǫc, (26)
δχabc = 2ΩcdPµde
abγµǫe + gAd,abc2 Ωdeǫ
e
+2H(2)MNµν γµνΩde
[
VMcdVNe[aǫb] − 1
5
(Ωabδcg − Ωc[aδb]g )VMgfΩfhVNhdǫe
]
−1
6
H(3)µνρMγµνρVfeM
[
ΩafΩbeǫc − 1
5
(ΩabΩcf + 4Ωc[aΩb]f)ǫe
]
. (27)
The covariant derivative of the supersymmetry parameters is defined by
Dµǫ
a = ∇µǫa −Qµbaǫb . (28)
The composite connection Qµa
b and the vielbein on the SL(5)/SO(5) coset Pµab
cd
are obtained from the following relation
Pµab
cd + 2Qµ[a
[cδ
d]
b] = VabM(∂µVMcd − gAPQµ XPQ,MNVNcd). (29)
The fermion shift matrices A1 and A2 are given by
Aab1 = −
1
4
√
2
(
1
4
BΩab +
1
5
Cab
)
, (30)
Ad,abc2 =
1
2
√
2
[
ΩecΩfd(Cabef −Babef)
+
1
4
(CabΩcd +
1
5
ΩabCcd +
4
5
Ωc[aCb]d)
]
(31)
7
with various components of B and C tensors defined by
B =
√
2
5
ΩacΩbdYab,cd, (32)
Babcd =
√
2
[
ΩaeΩbfδ[gc δ
h]
d −
1
5
(δ[ac δ
b]
d −
1
4
ΩabΩcd)Ω
egΩfh
]
Yef,gh, (33)
Cab = 8ΩcdZ
(ac)[bd], (34)
Cabcd = 8
(
−ΩceΩdf δ[ag δb]h + Ωg(cδ[ad)δb]e Ωfh
)
Z(ef)[gh] . (35)
In the above equations, we have introduced “dressed” components of the embed-
ding tensor defined by
Yab,cd = VabMVcdNYMN , (36)
and Z(ac)[ef ] =
√
2VMabVNcdVP efΩbdZMN,P . (37)
Finally, we note that the scalar potential can also be written in terms of
the fermion-shift matrices A1 and A2 as
V = −15Aab1 A1ab +
1
8
Aa,bcd2 A2a,bcd = −15|A1|2 +
1
8
|A2|2 . (38)
In the following sections, we will find supersymmetric solutions in a number of
possible gauge groups.
3 Supersymmetric solutions from gaugings in
15 representation
We begin with gaugings in 15 representation with ZMN,P = 0. The SL(5) sym-
metry can be used to bring YMN to the form
YMN = diag(1, .., 1︸ ︷︷ ︸
p
,−1, ..,−1︸ ︷︷ ︸
q
, 0, .., 0︸ ︷︷ ︸
r
), p+ q + r = 5 . (39)
This corresponds to the gauge group
CSO(p, q, r) ∼ SO(p, q)⋉R(p+q)r . (40)
To give an explicit parametrization of the SL(5)/SO(5) coset, we first
introduce GL(5) matrices
(eMN)K
L = δMKδ
L
N . (41)
We will use the following choice of SO(5) gamma matrices to convert an SO(5)
vector index to a pair of antisymmetric spinor indices
Γ1 = −σ2 ⊗ σ2, Γ2 = I2 ⊗ σ1, Γ3 = I2 ⊗ σ3,
Γ4 = σ1 ⊗ σ2, Γ5 = σ3 ⊗ σ2 (42)
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where σi are the usual Pauli matrices. ΓA satisfy the following relations
{ΓA,ΓB} = 2δABI4, (ΓA)ab = −(ΓA)ba,
Ωab(ΓA)
ab = 0, ((ΓA)
ab)∗ = ΩacΩbd(ΓA)
cd . (43)
The symplectic form of USp(4) is chosen to be
Ωab = Ω
ab = I2 ⊗ iσ2 . (44)
The coset representative of the form VMab and the inverse VabM are then obtained
from the following relations
VMab = 1
2
VMA(ΓA)ab and VabM = 1
2
VAM(ΓA)ab . (45)
We will use the metric ansatz in the form of an AdS3× S3-sliced domain
wall
ds27 = e
2U(r)ds2AdS3 + e
2V (r)dr2 + e2W (r)ds2S3 . (46)
The seven-dimensional coordinates are taken to be xµ = (xm, r, xi) with m =
0, 1, 2 and i = 4, 5, 6. Note that V (r) is an arbitrary non-dynamical function that
can be set to zero with a suitable gauge choice. The explicit forms for the metrics
on AdS3 and S
3 are given in Hopf coordinates by
ds2AdS3 =
1
τ 2
[−dt2 + (dx1)2 + (dx2)2 + 2 sinh x1dtdx2] , (47)
ds2S3 =
1
κ2
[
(dx4)2 + (dx5)2 + (dx6)2 + 2 sin x5dx4dx6
]
(48)
in which τ and κ are constants. In the limit τ → 0 and κ→ 0, the AdS3 and S3
parts become flat Minkowski space Mkw3 and flat space R
3, respectively.
With the following choice of vielbeins
e0ˆ =
1
τ
eU(r)(dt− sinh x1dx2), e1ˆ = 1
τ
eU(r)(cos tdx1 − sin t cosh x1dx2),
e2ˆ =
1
τ
eU(r)(sin tdx1 + cos t cosh x1dx2), e3ˆ = eV (r)dr,
e4ˆ =
1
κ
eW (r)(dx4 + sin x5dx6), e5ˆ =
1
κ
eW (r)(cosx4dx5 − sin x4 cosx5dx6),
e6ˆ =
1
κ
eW (r)(sin x4dx5 + cosx4 cosx5dx6), (49)
we find the following non-vanishing components of the spin connection
ωnˆ
mˆ
3ˆ = e
−V (r)U ′(r)δmˆnˆ , ωmˆnˆpˆ =
τ
2
e−U(r)εmˆnˆpˆ,
ωjˆ
iˆ
3ˆ
= e−V (r)W ′(r)δ iˆ
jˆ
, ωiˆjˆkˆ =
κ
2
e−W (r)εiˆjˆkˆ (50)
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with the convention that ε0ˆ1ˆ2ˆ = −ε0ˆ1ˆ2ˆ = ε4ˆ5ˆ6ˆ = ε4ˆ5ˆ6ˆ = 1. Throughout this paper,
we will use a prime to denote the r-derivative.
Following [12], we take the ansatz for the Killing spinors to be
ǫa = eU(r)/2
[
cos θ(r)I8 + sin θ(r)γ
0ˆ1ˆ2ˆ
]
ǫa0 (51)
with ǫa0 being constant spinors. In addition, we will use the following ansatz for
the three-form field strength tensors
H(3)mˆnˆpˆM = kM(r)e−3U(r)εmˆnˆpˆ and H(3)iˆjˆkˆM = lM(r)e
−3W (r)εiˆjˆkˆ (52)
or, equivalently,
H(3)M = kMvolAdS3 + lMvolS3 . (53)
In subsequent analysis, we will call the solutions with non-vanishingH(3)M “charged”
domain walls.
3.1 SO(4) symmetric charged domain walls
We first consider charged domain wall solutions with SO(4) symmetry. As in
[26], we will find supersymmetric solutions with a given unbroken symmetry from
many gauge groups within a single framework. Gauge groups that can give rise
to SO(4) symmetric solutions are SO(5), SO(4, 1) and CSO(4, 0, 1). We will
accordingly write YMN in the following form
YMN = diag(+1,+1,+1,+1, ρ) (54)
where ρ = +1,−1, 0 corresponding to SO(5), SO(4, 1), and CSO(4, 0, 1) gauge
groups, respectively. With this embedding tensor, the SO(4) residual symmetry
is generated by XMN with M,N = 1, 2, 3, 4.
Among the fourteen scalars in SL(5)/SO(5) coset, there is one SO(4)
invariant scalar corresponding to the noncompact generator
Yˆ = e1,1 + e2,2 + e3,3 + e4,4 − 4e5,5 . (55)
With the coset representative
V = eφYˆ , (56)
the scalar potential is given by
V = −g
2
64
e−4φ(8 + 8ρe10φ − ρ2e20φ). (57)
For ρ = 1, this potential admits two AdS7 critical points with SO(5) and SO(4)
unbroken symmetries. The former preserves all supersymmetry while the latter
is non-supersymmetric. These vacua are given respectively by
φ = 0 and V0 = −15
64
g2 (58)
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and
φ =
1
10
ln 2 and V0 = − 5g
2
16× 22/5 . (59)
The cosmological constant is denoted by V0, the value of the scalar potential at
the vacuum.
To preserve SO(4) symmetry, we will keep only the following components
of H(3)M nonvanishing
H(3)mˆnˆpˆ5 = k(r)e−3U(r)εmˆnˆpˆ and H(3)iˆjˆkˆ5 = l(r)e
−3W (r)εiˆjˆkˆ . (60)
At this point, it is useful to consider the H(3)M contribution in more detail. For
SO(5) and SO(4, 1) gauge groups corresponding to a non-degenerate YMN , the
field content of the gauged supergravity contains t = 5 massive three-form fields
SMµνρ. For vanishing gauge and two form fields, the field strength tensor H(3)M is
then given by
H(3)µνρM = gYMNSNµνρ . (61)
Since the four-form field strengths do not enter the supersymmetry transforma-
tions of fermionic fields, the functions kM(r) and lM(r) will appear, in this case,
algebraically in the resulting BPS equations. This is in constrast to the pure
N = 2 gauged supergravity considered in [12] in which the four-form field strength
of the massive three-form field appears in the supersymmetry transformations.
Therefore, in that case, the BPS conditions result in differential equations for
k(r) and l(r).
For CSO(4, 0, 1) gauge group with Y55 = 0, S
5
µνρ does not contribute to
H(3)M , but, in this case with s = 0 and t = 4, there is 5− t = 1 massless two-form
field Bµν5 with the field strength
H(3)µνρ5 = 3D[µBνρ]5 . (62)
To satisfy the Bianchi’s identity DH(3) = 0, we need k′ = l′ = 0 or constant
three-form fluxes. We will see that this is indeed the case for our BPS solutions.
Taking this condition into account, we can write the ansatz for the two-form field
as
BM = kM(r)ω2 + lM(r)ω˜2 (63)
with volAdS3 = dω2 and volS3 = dω˜2. With the metrics given in (47) and (48),
the explicit form of ω2 and ω˜2 is given by
ω2 = − 1
τ 3
sinh x1dt ∧ dx2 and ω˜2 = − 1
κ3
sin x5dx4 ∧ dx6 . (64)
After imposing two projection conditions
γ3ˆǫ
a
0 = (Γ5)
a
bǫ
b
0 = ǫ
a
0, (65)
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we find the following BPS equations from the conditions δψaµ = 0 and δχ
abc = 0
U ′ =
eV−2φ
80 cos 2θ
[
g(8− ρe10φ) + 3gρe10φ cos 4θ − 16τe2φ−U sin 2θ] , (66)
W ′ =
eV−2φ
40 cos 2θ
[
g(4 + 2ρe10φ)− gρe10φ cos 4θ − 8τe2φ−U sin 2θ] , (67)
φ′ =
eV−2φ
80 cos 2θ
[
g(4− 3ρe10φ)− gρe10φ cos 4θ − 8τe2φ−U sin 2θ] , (68)
θ′ = − 1
16
gρeV+8φ sin 2θ, (69)
k =
1
8
e2U−4φ(4τ − gρeU+8φ sin 2θ), (70)
l =
1
8
e3W−6φ
[
g(ρe10φ − 2) tan 2θ + 4τe2φ−U sec 2θ] (71)
together with an algebraic constraint
0 = e−Wκ− e−Uτ sec 2θ + 1
2
ge−2φ tan 2θ . (72)
We note here that the appearance of the SO(5) gamma matrix Γ5 in the projection
conditions is due to the non-vanishing H(3)µνρ5. Note also that the solutions are
1
4
-BPS since the Killing spinors ǫa0 are subject to two projectors. We now consider
various possible solutions to these BPS equations.
3.1.1 Mkw3 × R3-sliced domain walls
We begin with a simple case of Mkw3×R3-sliced domain walls with vanishing τ
and κ. Imposing τ = κ = 0 into the constraint (72) gives
0 =
1
2
ge−2φ tan 2θ . (73)
Setting g = 0 corresponds to ungauged N = 4 supergravity and gives rise to a
supersymmetric Mkw3 × R× R3 ∼Mkw7 background as expected.
Another possibility to satisfy the condition (73) is to set tan 2θ = 0 which
implies θ = npi
2
, n = 0, 1, 2, 3, . . .. For even n, we have sin θ = 0 and, from (51),
the Killing spinors take the form
ǫa = eU(r)/2ǫa0 (74)
with ǫa0 satisfying the projection conditions given in (65). For odd n with cos θ =
0, the Killing spinors become
ǫa = eU(r)/2γ 0ˆ1ˆ2ˆǫa0 . (75)
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We can redefine ǫa0 to ǫ˜
a
0 = γ
0ˆ1ˆ2ˆǫa0 satisfying the projection conditions
− γ3ˆǫa0 = (Γ5)abǫb0 = ǫa0 . (76)
This differs from the projectors in (65) only by a minus sign in the γ3ˆ projec-
tor. Therefore, the two possibilities obtained from the condition tan 2θ = 0 are
equivalent by flipping the sign of γ3ˆ projector. We can accordingly choose θ = 0
without losing any generality.
With θ = 0, the BPS equations (66) to (71) become
U ′ = W ′ =
1
40
geV−2φ(4 + ρe10φ), (77)
φ′ =
1
20
geV−2φ(1− ρe10φ), (78)
k = l = 0 . (79)
By choosing V = −3φ, we find the following solution
U = W = 2φ− 1
4
ln
[
1− ρe10φ] , (80)
e5φ =
1√
ρ
tanh
[√
ρ
4
(gr + C)
]
(81)
with an integration constant C. Since k = l = θ = 0, the Γ5 projection in
(65) is not needed. This is then a half-supersymmetric solution with vanishing
three-form fluxes and is exactly the SO(4) symmetric domain wall studied in [26].
Therefore, the Mkw3 × R3-sliced solution is just the standard flat domain wall.
3.1.2 Mkw3 × S3-sliced domain walls
In this case, we look for domain wall solutions with Mkw3 × S3 slice. Following
[12], we choose the follwing gauge choice
e−V =
1
16
e8φ . (82)
By setting τ = 0, we can solve the BPS equations (66) - (71) and obtain the
following solution, for ρ = ±1,
U = 2φ− ln (sin 2θ) , (83)
W = 2φ− ln (tan 2θ) , (84)
e10φ = 2C(cos 4θ − 3) + (4C + ρ) sec2 2θ, (85)
k = −g
8
(
4ρC + csc4 2θ
)
tan2 2θ, (86)
l =
g
16
[ρC(cos 8θ + 3)− 2(2ρC + 1) cos 4θ] csc2 2θ, (87)
θ = arctan
(
e−2gρr
)
(88)
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with κ = −g/2. C is an integration constant in the solution for φ.
For SO(5) gauge group with ρ = 1, the solution is locally asymptotic to
the N = 4 supersymmetric AdS7 in the limit r →∞ with
U ∼ W ∼ 2gr, φ ∼ θ ∼ 0 . (89)
It should be noted that in this limit, the main contribution to the solution is
obtained from the scalar. The contribution from the three-form field strength is
highly suppressed as can be seen from its components in flat basis given in (60).
In the limit r → 0, the solution is singular similar to the solution studied in [12].
For SO(4, 1) gauge group with ρ = −1, there is no AdS7 asymptotic since
this gauge group does not admit a supersymmetric AdS7 vacuum. In this case,
the solution is the SO(4) symmetric domain wall studied in [26] with a dyonic
profile of the three-form flux.
For CSO(4, 0, 1) gauge group with ρ = 0, the BPS equations (66) - (71),
with τ = 0, become
U ′ = W ′ =
1
10
geV−2φ sec 2θ, (90)
φ′ =
1
20
geV−2φ sec 2θ, (91)
θ′ = k = 0, (92)
l = −1
4
ge3W−6φ tan 2θ (93)
together with the constraint
κ = −1
2
geW−2φ tan 2θ . (94)
Equation (92) implies that θ is constant. Note that for θ = 0, these equations
reduce to those of the Mkw3 × R3-sliced domain wall.
In the present case, the constraint (94) implies that θ cannot be zero
since κ 6= 0. Furthermore, a non-vanishing θ gives a non-trivial three-form flux
according to (93) to support the S3 part. For constant θ 6= 0, we can find the
following solution, after choosing V = 0 gauge choice,
U = W = 2φ, k = 0, (95)
l = −1
4
g tan 2θ, (96)
e2φ =
1
10
gr sec 2θ + 2C (97)
with an integration constant C. The constant θ is given by
θ = −1
2
tan−1
2κ
g
. (98)
As in the SO(4, 1) gauge group, it can be verified that for a given constant θ, this
solution is the SO(4) symmetric domain wall of CSO(4, 0, 1) gauge group given
in [26] with a magnetic profile of a constant three-form flux.
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3.1.3 AdS3 × S3-sliced domain walls
We now consider more complicated solutions with an AdS3×S3 slice. As in [12],
we begin with a simpler solution with a single warp factor U = W . From the
BPS equations (66) - (71), imposing U ′ =W ′ gives
θ = 0, k = l, τ = κ . (99)
Setting θ = 0, we find that the BPS equations become
U ′ =
g
40
eV−2φ(4 + ρe10φ), (100)
φ′ =
g
20
eV−2φ(1− ρe10φ), (101)
k =
1
2
e2U−4φτ . (102)
By choosing V = −3φ, we obtain the following solution
U = 2φ− 1
4
ln
(
1− ρe10φ) , (103)
e5φ =
1√
ρ
tanh
[√
ρ
4
(gr + C)
]
, (104)
k =
1
2
τ cosh
[√
ρ
4
(gr + C)
]
(105)
with an integration constant C. This solution is the SO(4) symmetric domain
wall coupled to a dyonic profile of the three-form flux.
For SO(5) gauge group, the solution is locally asymptotic to the super-
symmetric AdS7 dual to N = (2, 0) SCFT in six dimensions. This solution is then
expected to describe a surface defect, corresponding to the AdS3 part, within the
six-dimensional N = (2, 0) SCFT. Similarly, according to the DW/QFT corre-
spondence, the usual Mkw6-sliced domain wall without the three-form flux is
dual to an N = (2, 0) non-conformal field theory in six dimensions. We then
interpret the solutions for SO(4, 1) and CSO(4, 0, 1) gauge groups as describing
a surface defect within a non-conformal N = (2, 0) field theory in six dimensions.
We now consider more general solutions with the AdS3×S3 slice. We will
find the solutions for the cases of ρ = ±1 and ρ = 0, separately. With the same
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gauge choice given in (82), the BPS equations (66) - (71) for ρ 6= 0 are solved by
U = 2φ− ln (sin 2θ) , (106)
W = 2φ− ln (tan 2θ) , (107)
e10φ =
3gC + 2gρ− 4τρ+ 4(τρ− gC) cos 4θ + gC cos 8θ
g(cos 4θ + 1)
, (108)
k =
1
8
(
4τ csc2 2θ − g csc4 2θ − 4gρC) tan2 2θ, (109)
l =
1
8
(
g csc2 2θ − 2g cot2 2θ − 4τ + 4gρC sin2 2θ) , (110)
θ = arctan
(
e−2gρr
)
(111)
together with the following relation obtained from the constraint (72)
κ = −g
2
+ τ . (112)
As in the previous case, for SO(5) gauge group, the solution is locally
asymptotically AdS7 given in (89) as r → ∞. For SO(4, 1) gauge group, the
solution is a charged domain wall with a non-vanishing three-form flux. In general,
these solutions describe respectively holograhic RG flows from an N = (2, 0)
SCFT and N = (2, 0) non-conformal field theory to a singularity at r = 0 except
for a special case with τ = g(ρC + 1)/4. This is very similar to the solutions of
pure N = 2 gauged supergravity studied in [12]
For the particular value of τ = g(ρC+1)/4, the scalar potential is constant
as r → 0, and the solution turns out to be described by a locally AdS3 × T 4
geometry with the following leading profile
e2U ∼ (ρ− 4C) 25 , e2W ∼ 0, φ ∼ 1
10
ln (ρ− 4C) ,
θ ∼ π
4
, k ∼ g
8
(4ρC − 1), l ∼ 0 . (113)
To obtain real solutions, we choose the integration constant C < 1
4
and C < −1
4
for SO(5) and SO(4, 1) gauge groups, respectively.
For CSO(4, 0, 1) gauge group with ρ = 0, we find the following solution,
after setting V = 0,
U = W = 2φ, (114)
k =
1
2
τ, (115)
l =
1
4
(2τ − g sin 2θ) sec 2θ, (116)
e2φ =
1
10
r (g sec 2θ − 2τ tan 2θ) + 2C (117)
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where the constant κ is given by
κ = τ sec 2θ − 1
2
g tan 2θ. (118)
Note also that, in this case, θ is constant since the corresponding BPS equation
gives θ′ = 0 as can be seen from equation (69).
3.1.4 Coupling to SO(3) gauge fields
In this section, we extend the analysis by coupling the previously obtained so-
lutions to SO(3) vectors describing a Hopf fibration of the three-sphere. With
the projector (Γ5)
a
bǫ
b
0 = ǫ
a
0 and the identity Γ1 . . .Γ5 = I4, we turn on the gauge
fields corresponding to the anti-self-dual SO(3) ⊂ SO(4). The ansatz for these
gauge fields is chosen to be
A23(1) = −A14(1) = e−W (r)
κ
4
p(r)e4ˆ, (119)
A31(1) = −A24(1) = e−W (r)
κ
4
p(r)e5ˆ, (120)
A12(1) = −A34(1) = e−W (r)
κ
4
p(r)e6ˆ . (121)
The function p(r) is the magnetic charge with the dependence on the radial
coordinate. The corresponding two-form field strengths can be computed to be
F 23(2) = −F 14(2) = e−V−W
κ
4
p′e3ˆ ∧ e4ˆ + e−2W κ
2
8
p(2− gp)e5ˆ ∧ e6ˆ, (122)
F 31(2) = −F 24(2) = e−V−W
κ
4
p′e3ˆ ∧ e5ˆ + e−2W κ
2
8
p(2− gp)e6ˆ ∧ e4ˆ, (123)
F 12(2) = −F 34(2) = e−V−W
κ
4
p′e3ˆ ∧ e6ˆ + e−2W κ
2
8
p(2− gp)e4ˆ ∧ e5ˆ . (124)
For gaugings in the 15 representation, there are no massive two-form fields due to
the vanishing ZMN,P . The modified two-form field strengths H(2)MNµν are simply
given by the SO(3) gauge field strengths FMNµν .
To preserve some amount of supersymmetry, we need to impose additional
projectors on the constant spinors ǫa0 as follow
γ4ˆ5ˆǫ
a
0 = −(Γ12)abǫa0, γ5ˆ6ˆǫa0 = −(Γ23)abǫa0, γ6ˆ4ˆǫa0 = −(Γ31)abǫa0 . (125)
It should be noted that the last projector is not independent of the first two.
Therefore, together with the projectors given in (65), there are four independent
projectors on ǫa0, and the residual supersymmetry consists of two supercharges.
With all these, the resulting BPS equations for the AdS3 × S3-sliced
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domain wall are given by
U ′ =
eV−2(W+φ)
80 cos 2θ
[
e2W
(
g(4 + ρe10φ)(3 cos 4θ − 1) + 32e2φ−Uτ sin 2θ)
+12e4φ
(
κ2p(gp− 2)(cos 4θ − 3) + 2eW−2φκ(gp− 1) sin 4θ)] , (126)
W ′ =
eV−2(W+φ)
40 cos 2θ
[
e2W
(
g(4 + ρe10φ)(2− cos 4θ) + 24e2φ−Uτ sin 2θ)
+4e4φ
(
κ2p(gp− 2)(cos 4θ − 8)− 2eW−2φκ(gp− 1) sin 4θ)] , (127)
φ′ =
eV−2(W+φ)
80 cos 2θ
[
e2W
(
g(6 cos 4θ − 2− ρe10φ(cos 4θ + 3)) + 16e2φ−Uτ sin 2θ)
+6e4φ
(
κ2p(gp− 2)(3− cos 4θ) + 2eW−2φκ(gp− 1) sin 4θ)] , (128)
θ′ =
eV−2(W+φ)
16
[
24eW+2φ
(
eW−Uτ + κ(gp− 1) cos 2θ)
− (ge2W (12 + ρe10φ)− 12e4φκ2p(gp− 2)) sin 2θ] , (129)
k =
1
8
e3U−4φ(4e−Uτ − gρe8φ sin 2θ), (130)
l =
1
8
e3W−6φ
[
g(4 + ρe10φ) tan 2θ − 8e2φ−Uτ sec 2θ
−12e4φ−2W (κ2p(gp− 2) tan 2θ + eW−2φκ(gp− 1))] , (131)
p′ =
eV−W−4φ
2κ
[
2eW+2φ
(
eW−Uτ + κ(gp− 1) cos 2θ)
− (ge2W − e4φκ2p(gp− 2)) sin 2θ] . (132)
In contrast to the previous case, it can also be verified that these equations
satisfy the second-order field equations without imposing any constraint. By
setting τ = 0, we can obtain the BPS equations for a Mkw3 × S3-sliced domain
wall. For p(r) = 0, we obtain the BPS equations (66) - (71) for charged domain
walls without gauge fields. In this case, equation (132) becomes the algebraic
constraint (72).
The BPS equations in this case are much more complicated, and we are
not able to find analytic flow solutions. We then look for numerical solutions
with some appropriate boundary conditions. We first consider the solutions in
SO(5) gauge group with an AdS7 asymptotic at large r. With ρ = 1, we find that
the following locally AdS7 configuration solves the BPS equations at the leading
order as r →∞
U ∼W ∼ r
L
, φ ∼ θ ∼ 0, p ∼ 1
g
(
1− τ
κ
)
(133)
with L = 8
g
. With this boundary condition and V = 0 gauge choice, we find some
examples of the BPS flows from this locally AdS7 geometry as r → ∞ to the
singularity at r = 0 as shown in figures 1 and 2 for g = 16 and κ = 2. It should
be noted that we have not imposed the boundary conditions on k and l since
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the corresponding BPS equations are algebraic. This is rather different from the
solutions in [12] in which the BPS equations for k and l are differential.
From the numerical solution in figure 2, the solutions for k and l appear
to be diverging as k ∼ e2U and l ∼ e2W for r → ∞. However, the contribution
from the three-form flux is sufficiently suppressed for r → ∞ since the terms
involving H(3)5 in the BPS equations behave as ke−3U + le−3W .
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Figure 1: A BPS flow from a locally AdS7 geometry at r →∞ to the singularity
at r = 0 for the Mkw3 × S3-sliced domain wall with τ = 0.
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Figure 2: A BPS flow from a locally AdS7 geometry at r →∞ to the singularity
at r = 0 for the AdS3 × S3-sliced domain wall with τ = 1.
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For SO(4, 1) and CSO(4, 0, 1) gauge groups, there is no locally symptotic
AdS7 configuration. However, we can look for solutions of the BPS equations
(126) -(132) in the form of a flow from the charged domain wall without vector
fields given previously to the singularity at r = 0. We first choose the gauge
choice V = −3φ and consider the following behavior at the leading order when
gr → C, for a constant C,
U ∼W ∼ 2
5
ln(gr − C), φ ∼ 1
5
ln(gr − C),
θ ∼ p ∼ 0 and k ∼ l ∼ τ
2
(134)
with τ = κ. It can be verified that this configuration solves the BPS equations
(66)-(71) and (72) in the limit gr → C. Since this configuration also appears in
SO(5) gauge group, we will consider the solutions for SO(5) gauge group as well.
Examples of the BPS flows from the charged domain wall in (134) as
gr → C to the singularity at r = 0 in SO(5), SO(4, 1), and CSO(4, 0, 1) gauge
groups are shown in figures 3, 4, and 5, respectively. In these solutions, we have
chosen the following numerical values g = 1, κ = τ = 2 and C = −1. These
solutions should describe surface defects within N = (2, 0) nonconformal field
theories in six dimensions. For the solution in figure 5, k is constant since, for
ρ = 0, the BPS equations (126) and (128) give constant U − 2φ.
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Figure 3: A BPS flow from a charged domain wall at r = −1 to the singularity
at r = 0 in SO(5) gauge group.
For SO(5) gauge group, it is also possible to find flow solutions between
the asymptotically locally AdS7 geometry and the charged domain wall config-
uration with an intermediate singularity in the presence of non-vanishing vector
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Figure 4: A BPS flow from a charged domain wall at r = −1 to the singularity
at r = 0 in SO(4, 1) gauge group.
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Figure 5: A BPS flow from a charged domain wall at r = −1 to the singularity
at r = 0 in CSO(4, 0, 1) gauge group.
fields at r = 0. With the gauge choice V = −3φ and g = 1, κ = τ = 2 and
C = −1, an example of these solutions is shown in figure 6. In this solution,
it is clearly seen that the vector fields vanish at both ends of the flow with a
singularity at r = 0.
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Figure 6: A BPS flow between a charged domain wall at r = −1 and an asymp-
totically locally AdS7 geometry as r → ∞ with an intermediate singularity at
r = 0 in SO(5) gauge group.
3.2 SO(3) symmetric charged domain walls
In this section, we consider charged domain walls preserving SO(3) residual sym-
metry. There are three singlet scalars corresponding to the following noncompact
generators
Yˆ1 = 2e1,1 + 2e2,2 + 2e3,3 − 3e4,4 − 3e5,5,
Yˆ2 = e4,5 + e5,4,
Yˆ3 = e4,4 − e5,5 . (135)
There are many possible gauge groups with an SO(3) subgroup. To accommodate
all of these gauge groups in a single framework, we use the embedding tensor of
the form
YMN = diag(+1,+1,+1, σ, ρ). (136)
For different values of ρ, σ = 0,±1, this embedding tensor gives rise to the fol-
lowing gauge groups, SO(5) (ρ = σ = 1), SO(4, 1) (−ρ = σ = 1), SO(3, 2)
(ρ = σ = −1), CSO(4, 0, 1) (ρ = 0, σ = 1), CSO(3, 1, 1) (ρ = 0, σ = −1) and
CSO(3, 0, 2) (ρ = σ = 0). The unbroken SO(3) symmetry is generated by XMN ,
M,N = 1, 2, 3, generators.
With the SL(5)/SO(5) coset representative of the form
V = eφ1Yˆ1+φ2Yˆ2+φ3Yˆ3 , (137)
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the scalar potential reads
V = −g
2
64
[
3e−8φ1 + 6e2φ1 [(ρ+ σ) cosh 2φ2 cosh 2φ3 + (ρ− σ) sinh 2φ3]
+
1
4
e12φ1
[
ρ2 + 10ρσ + σ2 − (3ρ2 − 2ρσ + 3σ2) cosh 4φ3
−(ρ+ σ)2 cosh 4φ2(1 + cosh 4φ3)− 4(ρ2 − σ2) cosh 2φ2 sinh 4φ3
]]
. (138)
For SO(5) gauge group, this potential admits a supersymmetric AdS7 vacuum
given in (58) at φ1 = φ2 = φ3 = 0 and a non-supersymmetric AdS7 given in (59)
at φ1 =
1
20
ln 2, φ2 = ±14 ln 2 and φ3 = 0.
We now repeat the same procedure as in the previous section to set up
the BPS equations. The SO(3) residual symmetry allows for two three-form field
strengths, H(3)µνρM with M = 4, 5. We will choose the following ansatz
H(3)mˆnˆpˆ4 = k4(r)e−3U(r)εmˆnˆpˆ, H(3)iˆjˆkˆ4 = l4(r)e
−3W (r)εiˆjˆkˆ, (139)
H(3)mˆnˆpˆ5 = k5(r)e−3U(r)εmˆnˆpˆ, H(3)iˆjˆkˆ5 = l5(r)e
−3W (r)εiˆjˆkˆ . (140)
With H(3)µνρ4 non-vanishing, the SO(5) gamma matrix Γ4 will appear in the BPS
conditions. To avoid an additional projector, which will break more supersym-
metry, we impose the following condition
k4(r) = tanhφ2k5(r) and l4(r) = tanhφ2l5(r) . (141)
This simply makes the coefficient of Γ4 vanish. It would also be interesting to
consider a more general projector.
With the projection conditions in (65), we can find a consistent set of
BPS equations for
θ = 0 and τ = eU−Wκ . (142)
The latter forbids the possibility of setting either τ = 0 or κ = 0 without ending
up with κ = τ = 0. Therefore, the solutions in this case can only be AdS3 × S3-
sliced domain walls.
The resulting BPS equations take the form
U ′ =
g
40
eV+6φ1
(
3e−10φ1 + (ρ+ σ) cosh 2φ2 cosh 2φ3 + (ρ− σ) sinh 2φ3
)
, (143)
W ′ =
g
40
eV+6φ1
(
3e−10φ1 + (ρ+ σ) cosh 2φ2 cosh 2φ3 + (ρ− σ) sinh 2φ3
)
, (144)
φ′1 =
g
40
eV+6φ1
(
2e−10φ1 − (ρ+ σ) cosh 2φ2 cosh 2φ3 − (ρ− σ) sinh 2φ3
)
, (145)
φ′2 = −
g
8
eV+6φ1(ρ+ σ) sinh 2φ2 sech 2φ3, (146)
φ′3 = −
g
8
eV+6φ1 ((ρ+ σ) cosh 2φ2 sinh 2φ3 + (ρ− σ) cosh 2φ3) , (147)
k5 =
1
2
e3U−W−3φ1−φ3 cosh φ2κ, (148)
l5 =
1
2
e2W−3φ1−φ3 coshφ2κ. (149)
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However, the compatibility between these BPS equations and the corresponding
field equations requires either φ2 = 0 or φ3 = 0. It should be noted that setting
φ3 = 0 is consistent with equation (147), namely φ
′
3 = 0, only for σ = ρ, so solu-
tions with vanishing φ3 can only be obtained in SO(5), SO(3, 2) and CSO(3, 0, 2)
gauge groups. To find explicit solutions, we separately consider various possible
values of ρ and σ.
3.2.1 Charged domain walls in CSO(3, 0, 2) gauge group
For the simplest CSO(3, 0, 2) gauge group corresponding to ρ = σ = 0, we find
φ′2 = φ
′
3 = 0, so we can consistently set φ3 = 0 and φ2 = 0. With φ2 = 0,
equation (141) gives k4 = l4 = 0. Choosing V = 0 gauge choice, we find the
following charged domain wall solution
U = W =
3
8
ln
[gr
5
+ C
]
, (150)
φ1 =
1
4
ln
[gr
5
+ C
]
, (151)
and k5 = l5 =
1
2
τ (152)
with an integration constant C.
3.2.2 Charged domain walls in CSO(4, 0, 1) and CSO(3, 1, 1) gauge groups
In this case, we have ρ = 0 and σ = ±1 corresponding to CSO(4, 0, 1) (σ = +1)
and CSO(3, 1, 1) (σ = −1) gauge groups. Choosing V = −6φ1 gauge choice, we
can find a charged domain wall solution, with φ2 = 0,
φ3 =
1
2
ln
[gσr
4
+ C1
]
, (153)
φ1 = −1
5
φ3 +
1
10
ln
[
C2 + e
4φ3
]
, (154)
U = W =
1
5
φ3 +
3
20
ln
[
C2 + e
4φ3
]
, (155)
k4 = l4 = 0 and k5 = l5 =
1
2
τ (156)
where C1 and C2 are integration constants. For these gauge groups, it is not
possible to find solutions with φ3 = 0.
3.2.3 Charged domain walls in SO(4, 1) gauge group
In this case, the gauge group is a non-compact SO(4, 1) with σ = −ρ = 1. As in
the previous case, it is not possible to set φ3 = 0, so we only consider solutions
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with φ2 = 0. Using the same gauge choice V = −6φ1, we find the following
solution
e2φ3 = tan
[gr
4
+ C1
]
, (157)
φ1 = −1
5
φ3 +
1
10
ln
[
C2(e
4φ3 + 1)− 1] , (158)
U = W =
1
5
φ3 − 1
4
ln
[
e4φ3 + 1
]
+
3
20
ln
[
C2(e
4φ3 + 1)− 1] , (159)
k4 = l4 = 0, (160)
k5 = l5 =
1
2
τ cos
[gr
4
+ C1
]
. (161)
3.2.4 Charged domain walls in SO(5) and SO(3, 2) gauge groups
We now look at the last possibility with ρ = σ = ±1 corresponding to SO(5) and
SO(3, 2) gauge groups. In this case, it is possible to set φ2 = 0 or φ3 = 0. With
φ2 = 0 and V = −6φ1, we find the following solution
φ3 =
1
2
ln
[
e
gρr
2 − C1
e
gρr
2 + C1
]
, (162)
φ1 = −1
5
φ3 +
1
10
ln
[
C2(e
4φ3 − 1) + 1] , (163)
U = W =
1
5
φ3 − 1
4
ln
[
e4φ3 − 1]+ 3
20
ln
[
C2(e
4φ3 − 1) + 1] (164)
together with
k4 = l4 = 0 and k5 = l5 =
τ
2
√
e4φ3 − 1 . (165)
Unlike the previous cases, this solution has two non-vanishing three-form fluxes.
For φ3 = 0, we find the same solution as in (162) - (164) with φ3 replaced
by φ2, but the solution for k4,5 and l4,5 are now given by
k4 = l4 =
(e2φ2 − 1)τ
4
√
e4φ2 − 1 and k5 = l5 =
(e2φ2 + 1)τ
4
√
e4φ2 − 1 . (166)
We end this section by giving a comment on solutions with non-vanishing
SO(3) gauge fields. Repeating the same procedure as in the SO(4) symmetric
solutions leads to a set of BPS equations together with the following constraints
p′ = 0 and p =
κ− τeW−U
gκ
. (167)
It turns out that, in this case, the compatibility between the resulting BPS equa-
tions and the corresponding field equations requires that
τ(eW τ − eUκ) = 0 . (168)
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For τ = 0, we can have a constant magnetic charge p as required by the conditions
in (167), but in this case, the three-form flux vanishes unless eW τ = eUκ as
required by (142). This case corresponds to performing a topological twist along
the S3 part. Since this type of solutions is not the main aim of this paper, we
will not consider them here. On the other hand, setting eW τ = eUκ does lead to
non-vanishing three-form fluxes, but equation (167) gives vanishing gauge fields.
This corresponds to the charged domain walls given above. Therefore, there does
not seem to be solutions with both SO(3) gauge fields and three-form fluxes non-
vanishing at least for the ansatz considered here. This is very similar to the result
of [13] in the matter-coupled N = 2 gauged supergravity.
3.3 SO(2)× SO(2) symmetric charged domain walls
We finally consider charged domain walls with SO(2)× SO(2) symmetry gener-
ated by X12 and X34. There are two SO(2)×SO(2) invariant scalars correspond-
ing to the noncompact generators
Y˜1 = e1,1 + e2,2 − 2e5,5 and Y˜2 = e3,3 + e4,4 − 2e5,5 . (169)
The SL(5)/SO(5) coset representative can be written as
V = eφ1Y˜1+φ2Y˜2 . (170)
The embedding tensor giving rise to gauge groups with an SO(2)× SO(2) sub-
group is given by
YMN = diag(+1,+1, σ, σ, ρ) (171)
with ρ, σ = 0,±1. These gauge groups are SO(5) (ρ = σ = 1), SO(4, 1) (−ρ =
σ = 1), SO(3, 2) (ρ = −σ = 1), CSO(4, 0, 1) (ρ = 0, σ = 1) and CSO(2, 2, 1)
(ρ = 0, σ = −1).
Using the coset representative (170), we obtain the scalar potential
V = − 1
64
g2e−2(φ1+φ2)
[
8σ − ρ2e10(φ1+φ2) + 4ρ(e4φ1+6φ2 + σe6φ1+4φ2)] . (172)
As in the previous case, a consistent set of BPS equations can be found only for
θ = 0 and τeW = κeU . With the three-form flux (60), which is manifestly in
variant under SO(2)×SO(2), and the projectors given in (65), the resulting BPS
equations read
U ′ = W ′ =
g
40
eV (2e−2φ1 + ρe4(φ1+φ2) + 2σe−2φ2), (173)
φ′1 =
g
20
eV (3e−2φ1 − ρe4(φ1+φ2) − 2σe−2φ2), (174)
φ′2 =
g
20
eV (3σe−2φ2 − ρe4(φ1+φ2) − 2e−2φ1), (175)
k =
1
2
e2U−2(φ1+φ2)τ, (176)
l =
1
2
e3W−U−2(φ1+φ2)τ . (177)
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By choosing V = 2φ1, we obtain the solution
φ1 = − 1
10
ln
[
eC1−
gr
2 + ρ
]
− 1
5
ln
[
eC2−
gr
2 + σ
]
, (178)
φ2 = −3
2
φ1 − 1
4
ln
[
eC1−
gr
2 + ρ
]
, (179)
U =W =
1
8
gr +
1
20
ln
[
eC1−
gr
2 + ρ
]
+
1
10
ln
[
eC2−
gr
2 + σ
]
, (180)
k = l =
1
2
τe
gr
4
√
eC1−
gr
2 + ρ (181)
with the integration constants C1 and C2. This solution is just the SO(2)×SO(2)
symmetric domain wall found in [26] with a dyonic profile for the three-form flux.
In this case, coupling to SO(3) gauge fields is not possible due to the absence of
any unbroken SO(3) gauge symmetry.
3.4 Uplifted solutions in ten and eleven dimensions
We now give the uplifted solutions in the case of SO(5) and CSO(4, 0, 1) which
can be obtained from consistent truncations of eleven-dimensional supergravity on
S4 and type IIA theory on S3, respectively. As shown in [27], other gauge groups
of the form CSO(p, q, 5− p− q) with the embedding tensor in 15 representation
can also be obtained from truncations of eleven-dimensional supergravity onHp,q◦
T 5−p−q. However, in this paper, we will not consider uplifted solutions for these
gauge groups since the complete truncation ansatze have not been constructed
so far. Furthermore, we will not consider uplifting solutions with non-vanishing
vector fields since, in this case, the uplifted solutions are not very useful due to
the lack of analytic solutions.
3.4.1 Uplift to eleven dimensions
We first consider uplifting the seven-dimensional solutions in SO(5) gauge group
to eleven-dimensional supergravity. We begin with the SO(4) symmetric solution
with the SL(5)/SO(5) scalar matrix
MMN = diag(e2φ, e2φ, e2φ, e2φ, e−8φ) (182)
and the coordinates on S4 given by
µM = (µi, µ5) = (sin ξµˆi, cos ξ), i = 1, 2, 3, 4 (183)
with µˆi being coordinates on S3 satisfying µˆiµˆi = 1. With the formulae given in
appendix B, the eleven-dimensional metric and the four-form field strength are
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given by
dsˆ211 = ∆
1
3
(
e2U(r)ds2M3 + e
2V (r)dr2 + e2W (r)ds2S3
)
+
16
g2
∆−
2
3
[
e−8φ sin2 ξdξ2 + e2φ(cos2 ξdξ2 + sin2 ξdΩ2(3))
]
, (184)
Fˆ(4) =
64
g3
∆−2 sin4 ξ
(
U sin ξdξ − 10e6φφ′ cos ξdr) ∧ ǫ(3)
−2 cos ξe8φ (ke3W+V−3Udr ∧ volS3 − le3U+V−3Wdr ∧ volM3)
−8
g
sin ξ(kvolM3 + lvolS3) ∧ dξ (185)
with dΩ2(3) = dµˆ
idµˆi being the metric on a unit S3 and
∆ = e8φ cos2 ξ + e−2φ sin2 ξ, ǫ(3) =
1
3!
ǫijklµˆ
idµˆj ∧ dµˆk ∧ dµˆl,
U = (e16φ − 4e6φ) cos2 ξ − (e6φ + 2e−4φ) sin2 ξ . (186)
The SO(4) residual symmetry of the seven-dimensional solution is the isometry
of the S3 inside the S4. The 3-manifold M3 can be Mkw3 or AdS3. Due to
the dyonic profile of the four-form field strength, this solution should describe a
bound state of M2- and M5-branes similar to the solutions considered in [12]. It
is also interesting to find a relation between the solution with M3 = AdS3 and
the SO(2, 2)× SO(4)× SO(4) symmetric solution studied in [32].
We can repeat a similar procedure for the SO(3) symmetric solutions.
With the index M = (a, 4, 5), a = 1, 2, 3, the SL(5)/SO(5) scalar matrix is given
by
M =
(
e4φ1I3 0
0 e−6φ1M2
)
(187)
with the 2× 2 matrix M2 given by
M2 =
(
e2φ3 cosh2 φ2 + sinh
2 φ2 sinh φ2 coshφ2(1 + e
−2φ3)
sinh φ2 coshφ2(1 + e
2φ3) e−2φ3 cosh2 φ2 + sinh
2 φ2
)
. (188)
We now separately discuss the uplifted solutions for the two cases with φ2 = 0
and φ3 = 0. We will also denote k5 and l5 simply by k and l with k4 = tanhφ2k
and l4 = tanhφ2l. Recall also that for SO(3) symmetric solutions, we only have
M3 = AdS3.
For φ2 = 0 and the S
4 coordinates
µM = (cos ξµˆa, sin ξ cosψ, sin ξ sinψ) (189)
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with µˆaµˆa = 1, we find the eleven-dimensional metric
dsˆ211 = ∆
1
3
(
e2Uds2AdS3 + e
2V dr2 + e2Wds2S3
)
+
16
g2
∆−
2
3
[
e4φ1(sin2 ξdξ2
+cos2 ξdµˆadµˆa) + e−6φ1
{
sin2 ξ(e2φ3 sin2 ψ + e−2φ3 cos2 ψ)dψ2
− sin 2ψ sin 2ξ sinh 2φ3dξdψ + cos2 ξ(e2φ3 cos2 ψ + e−2φ3 sin2 ψ)dξ2
}]
(190)
where
∆ = e−4φ1 cos2 ξ + e6φ1 sin2 ξ(e−2φ3 cos2 ψ + e2φ3 sin2 ψ). (191)
The four-form field strength is given by
Fˆ(4) = −2e6φ1+2φ3 sin ξ sinψdr ∧ (ke3W+V−3UvolS3 − le3U+V −3WvolAdS3)
+
8
g
(kvolAdS3 + lvolS3) ∧ (cos ξ sinψdξ + sin ξ cosψdψ)
−64
g3
∆−2ǫ(2) ∧
[
cos2 ξ sin ξUdξ ∧ dψ + φ′3e12φ1 sin3 ξ cos2 ξ sin 2ψdr ∧ dξ
−e2φ1−2φ3 sin ξ cos3 ξdr ∧ {(6φ′1 sin ξ + 2φ′3 sin ξ cosψ)dψ − 2φ′3 cos ξ ×
sinψdξ} − 2φ′1e2φ1 sin 2ξ cos2 ξdr ∧
{
(e−2φ3 − e2φ3) sinψ cosψ cos ξdξ
+ sin ξ(e2φ3 sin2 ψ + e−2φ3 cos2 ψ)dψ
}]
(192)
with
ǫ(2) =
1
2
ǫabcµˆ
adµˆb ∧ µˆc, (193)
U =
1
2
e2φ1
[
sin2 ξ(1− e−4φ3){3e2φ3 cos 2ψ − e10φ1(1 + cos 2ψ − 2e4φ3 sin2 ψ)}
+(cos 2ξ − 5) cosh 2φ3]− e−8φ1 cos2 ξ . (194)
For φ3 = 0, we find
dsˆ211 = ∆
1
3
(
e2Uds2AdS3 + e
2V dr2 + e2Wds2S3
)
+
16
g2
∆−
2
3
[
e4φ1(sin2 ξdξ2
+cos2 ξdµˆadµˆa) + e−6φ1 sinh 2φ2{sin 2ψ(cos2 ξdξ2 − sin2 ξdψ2)
+ sin 2ξ cos 2ψdψdξ}+ e−6φ1 cosh 2φ2(cos2 ξdξ2 + sin2 ξdψ2)
]
(195)
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and
Fˆ(4) = 2 sin ξe
6φ1+V (cosψ tanhφ2 − sinψ)dr ∧ (ke3W−3UvolS3 − le3U−3WvolAdS3)
+
8
g
(kvolAdS3 + lvolS3) ∧ [(tanhφ2 cosψ + sinψ) cos ξdξ
+ sin ξ(cosψ − tanhφ2 sinψ)]− 64
g3
U∆−2 sin ξ cos2 ξǫ(2) ∧ dξ ∧ dψ
+
64
g3
∆−2dr ∧ ǫ(2) ∧
[
1
2
e12φ1φ′2 sin ξ sin
2 2ξ cos 2ψdξ
+
1
2
e−4φ1 cos2 ξ sin 2ξ
{
sin2 ξ
(
e6φ1 cosh 2φ2
)′
dψ
+(e6φ1 sinh 2φ2
)′
(cos ξ cos 2ψdξ − sin ξ sin 2ψdψ)
}
+2φ′1e
2φ1 cos2 ξ sin 2ξ {sin ξ cosh 2φ2dψ
− sinh 2φ2(sin ξ sin 2ψdψ − cos 2ψdξ)}
]
(196)
where
∆ = e−4φ1 cos2 ξ + e6φ1 sin2 ξ(cosh 2φ2 − sin 2ψ sinh 2φ2), (197)
U = sin2 ξ
[
3e2φ1 sin 2ψ sinh 2φ2 + e
12φ1(6 cosh2 2φ2 − sin 2ψ sinh 4φ2)
]
+(2e−4φ1 − 3e−8φ1) cos2 ξ + 1
2
e2φ1 cosh 2φ2(cos 2ξ − 5). (198)
All of these solutions should describe bound states of M2- and M5-branes
with different transverse spaces and are expected to be holographically dual to
conformal surface defects in N = (2, 0) SCFT in six dimensions. Solutions with
SO(2) × SO(2) symmetry can similarly be uplifted, but we will not give them
here due to their complexity.
3.4.2 Uplift to type IIA theory
We now carry out a similar analysis for solutions in CSO(4, 0, 1) gauge group to
find uplifted solutions in ten-dimensional type IIA theory. Relevant formulae are
reviewed in appendix B. In the solutions we will consider, gauge fields, massive
three-forms and axions bi = χi vanish. The ten-dimensional fields are then given
only by the metric, the dilaton and the NS-NS two-form field. Therefore, in this
case, we expect the solutions to describe bound states of NS5-branes and the
fundamental strings.
We begin with a simpler SO(4) symmetric solution in which the SL(4)/SO(4)
scalar matrix is given by M˜ij = δij. The ten-dimensional metric, NS-NS three-
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form flux and the dilaton are given by
dsˆ210 = e
3
2
φ0
(
e2Uds2M3 + e
2V dr2 + e2Wds2S3
)
+
16
g2
e−
5
2
φ0dΩ2(3),
Hˆ(3) =
128
g3
ǫ(3) +
8
g
(kvolM3 + lvolS3),
ϕˆ = 5φ0 . (199)
It should be noted that, in this case, we have a constant NS-NS flux.
For SO(3) symmetric solutions, we parametrize the SL(4)/SO(4) scalar
matrix as
M˜ij = diag(e2φ, e2φ, e2φ, e−6φ) (200)
and choose the S3 coordinates to be
µi = (sin ξµˆa, cos ξ), a = 1, 2, 3 (201)
with µˆa being the coordinates on S2 subject to the condition µˆaµˆa = 1. We again
recall that only solutions with φ2 = 0 are possible in this case.
With all these ingredients and writing k = k5 and l = l5, we find that the
ten-dimensional fields are given by
dsˆ210 = e
3
2
φ0∆
1
4
(
e2Uds2AdS3 + e
2V dr2 + e2Wds2S3
)
+
16
g2
e−
5
2
φ0∆−
3
4
[(
e−6φ sin2 ξ + e2φ cos2 ξ
)
dξ2 + sin2 ξe2φdµˆadµˆa
]
, (202)
e2ϕˆ = ∆−1e10φ0 , (203)
Hˆ(3) =
64
g3
∆−2 sin3 ξ
(
U sin ξdξ + 8e4φ cos ξφ′dr
) ∧ ǫ(2) + 8
g
(kvolAdS3 + lvolS3)
(204)
in which
∆ = e6φ cos2 ξ + e−2φ sin2 ξ, ǫ(2) =
1
2
ǫabcµˆ
adµˆb ∧ dµˆc,
U = e12φ cos2 ξ − e−4φ sin2 ξ − e4φ(sin2 ξ + 3 cos2 ξ). (205)
The solutions for φ0 and φ are obtained from φ1 and φ3 in section 3.2 by the
following relations
φ =
1
4
(5φ1 − φ3) and φ0 = −1
4
(φ3 + 3φ1). (206)
These are obtained by comparing the scalar matrices obtained from (137) and
(292).
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4 Supersymmetric solutions from gaugings in
40 representation
In this section, we repeat the same analysis for gaugings from 40 representation.
Setting YMN = 0, we are left with the quadratic constraint
ǫMRSTUZ
RS,NZTU,P = 0 . (207)
Following [23], we can solve this constraint by taking
ZMN,P = v[MwN ]P (208)
with wMN = w(MN) and vM being a five-dimensional vector.
The SL(5) symmetry can be used to fix the vector vM = δM5 . Therefore,
it is useful to split the SL(5) index as M = (i, 5). Setting w55 = wi5 = 0 for
simplicity, we can use the remaining SL(4) ⊂ SL(5) symmetry to diagonalize wij
as
wij = diag(1, .., 1︸ ︷︷ ︸
p
,−1, ..,−1︸ ︷︷ ︸
q
, 0, .., 0︸ ︷︷ ︸
r
). (209)
The resulting gauge generators read
(Xij)k
l = 2ǫijkmw
ml (210)
corresponding to a CSO(p, q, r) gauge group with p+ q + r = 4.
With the split of SL(5) indexM = (i, 5) and the decomposition SL(5)→
SL(4) × SO(1, 1), we can parametrize the SL(5)/SO(5) coset representative in
term of the SL(4)/SO(4) one as
V = ebitiV˜eφ0t0 . (211)
V˜ is the SL(4)/SO(4) coset representative, and t0, ti refer to SO(1, 1) and four
nilpotent generators, respectively. The unimodular matrix MMN is then given
by
MMN =
(
e−2φ0M˜ij + e8φ0bibj e8φ0bi
e8φ0bj e
8φ0
)
(212)
with M˜ij = (V˜V˜T )ij. Using (25), we can compute the scalar potential for these
gaugings
V =
g2
4
e14φ0biw
ijM˜jkwklbl + g
2
4
e4φ0
(
2M˜ijwjkM˜klwli − (M˜ijwij)2
)
. (213)
The presence of the dilaton prefactor eφ0 shows that this potential does not admit
any critical points. Note also that we can always consistently set the nilpotent
scalars bi to zero for simplicity since they do not appear linearly in any terms in
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the Lagrangian.
We will use the same ansatz as in the case of gaugings in the 15 repre-
sentation to find charged domain wall solutions. However, we note here that, for
gaugings in the 40 representation, there are no massive three-form fields SMµνρ.
The three-form fluxes given in (52) in this case correspond solely to the two-
form fields BµνM . We now consider a number of possible solutions with different
symmetries.
4.1 SO(4) symmetric charged domain walls
For SO(4) residual symmetry under which only the scalar field φ0 is invariant,
we have M˜ij = δij. The only gauge group that can accommodate the SO(4)
unbroken symmetry is SO(4) with the embedding tensor component wij = δij.
The scalar potential as obtained from (213) takes a very simple form
V = −2g2e4φ0 (214)
which does not admit any critical points. We will consider solutions with non-
vanishing H(3)µνρ5 which is an SO(4) singlet.
In this SO(4) gauging, there are four massive two-form fields Bµνi, i =
1, . . . , 4, and one massless two-form field Bµν5 with the latter being an SO(4)
singlet. We will take the ansatz for Bµν5 as given in (60). With the following
projection conditions
γ3ˆǫ
a
0 = −(Γ5)abǫb0 = ǫa0, (215)
the BPS equations are given by
U ′= W ′ =
1
5
eV
(
2e−2φ0g sec 2θ − e−Uτ tan 2θ) , (216)
φ′0=
1
10
eV
(
2e−2φ0g sec 2θ − e−Uτ tan 2θ) , (217)
k=−1
2
e2U−4φ0τ, θ′ = 0, (218)
l=−1
2
e2U−4φ0τ sec 2θ + 3e3U−6φ0g tan 2θ (219)
together with an algebraic constraint
κ = τ sec 2θ − 2eU−2φ0g tan 2θ . (220)
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In this case, we find that θ is constant. Choosing V = 0, we find the following
solution
U = W = 2φ0, (221)
e2φ0 =
2
5
gr sec 2θ − 1
5
τr tan 2θ + C, (222)
k = −1
2
τ, (223)
l = −1
2
τ sec 2θ + g tan 2θ (224)
with an integration constant C. For a particular value of θ = 0, we find the
solution
U = W = 2φ0, e
2φ0 =
2
5
gr + C, k = l = −1
2
τ . (225)
4.1.1 Coupling to SO(3) gauge fields
We now consider charged domain wall solutions with non-vanishing SO(3) ⊂
SO(4) gauge fields. In this case, the projector (Γ5)
a
bǫ
b
0 = −ǫa0 implies that the
non-vanishing gauge fields correspond to the self-dual SO(3) ⊂ SO(4) given by
A23(1) = A
14
(1) =
κ
16
p(r)e−W (r)e4ˆ, (226)
A31(1) = A
24
(1) =
κ
16
p(r)e−W (r)e5ˆ, (227)
A12(1) = A
34
(1) =
κ
16
p(r)e−W (r)e6ˆ. (228)
The two-form field strengths are straightforward to obtain
F 12(2) = F
34
(2) = e
−V−W κ
16
p′e3ˆ ∧ e6ˆ + e−2W κ
2
32
p(2− gp)e4ˆ ∧ e5ˆ, (229)
F 23(2) = F
14
(2) = e
−V−W κ
16
p′e3ˆ ∧ e4ˆ + e−2W κ
2
32
p(2− gp)e5ˆ ∧ e6ˆ, (230)
F 31(2) = F
24
(2) = e
−V−W κ
16
p′e3ˆ ∧ e5ˆ + e−2W κ
2
32
p(2− gp)e6ˆ ∧ e4ˆ . (231)
Since the components of the embedding tensor Z ij,5 vanish, the two-form
field B
(2)
5 does not contribute to the modified two-form field strengths. Imposing
34
the projection conditions (125) and (215), we find the following BPS equations
U ′ =
eV−2(W+φ0)
80 cos 2θ
[
16e2W
(
g(3 cos 4θ − 1) + 2e2φ0−Uτ sin 2θ)
−3e4φ0 (κ2p(gp− 2)(cos 4θ − 3)− 8eW−2φ0κ(gp− 1) sin 4θ)] , (232)
W ′ =
eV−2(W+φ0)
40 cos 2θ
[
8e2W
(
2g(2− cos 4θ)− 3e2φ0−Uτ sin 2θ)
+e4φ0
(
κ2p(gp− 2)(cos 4θ − 8)− 8eW−2φ0κ(gp− 1) sin 4θ)] , (233)
φ′0 =
eV−2(W+φ0)
160 cos 2θ
[
16e2W
(
g(3 cos 4θ − 1) + 2e2φ0−Uτ sin 2θ)
+3e4φ0
(
κ2p(gp− 2)(3− cos 4θ) + 8eW−2φ0κ(gp− 1) sin 4θ)] , (234)
θ′ =
eV−2(W+φ0)
16
[
24eW+2φ0
(
eW−Uτ + κ(gp− 1) cos 2θ)
−3 (16ge2W − e4φ0κ2p(gp− 2)) sin 2θ] , (235)
k = −1
2
e2U−4φ0τ, (236)
l =
1
8
e3W−6φ0
[−16g tan 2θ + 8e2φ0−Uτ sec 2θ
+3e4φ0−2W
(
κ2p(gp− 2) tan 2θ + 4eW−2φ0κ(gp− 1))] , (237)
p′ =
eV−W−4φ0
2κ
[
8eW+2φ0
(
eW−Uτ + κ(gp− 1) cos 2θ)
− (16ge2W − e4φ0κ2p(gp− 2)) sin 2θ] . (238)
It can be verified that these BPS equations satisfy the second-order field equations
without any additional constraint.
Since there is no an asymptotically locally AdS7 configuration, we will
consider flow solutions from a charged domain wall without vector fields given
in (221)-(224) to a singular solution with non-vanishing gauge fields. To find
numerical solutions, we will consider the charged domain wall with θ = 0 given in
(225) for simplicity. As r → −5C
2g
, we impose the following boundary conditions
U ∼ W ∼ ln
[
2gr
5
+ C
]
, φ ∼ 1
2
ln
[
2gr
5
+ C
]
,
p ∼ 0, k ∼ l ∼ −τ
2
(239)
with τ = κ. An example of the BPS flows is shown in figure 7. From this solution,
it can be seen that k is constant along the flow since the above BPS equations
give U ′ = 2φ′0 which implies the constancy of U − 2φ0. It should also be noted
that this solution is similar to that in CSO(4, 0, 1) gauge group given in figure
5. We also expect this solution to describe a surface defect within an N = (2, 0)
nonconformal field theory.
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Figure 7: A BPS flow from a charged domain wall at r = −1 to a singularity at
r = 0 in SO(4) gauge group with g = 1, κ = τ = 2 and C = 2
5
.
4.2 SO(3) symmetric charged domain walls
In this section, we look for more complicated solutions with SO(3) residual sym-
metry generated by Xij with i, j = 1, 2, 3. Gauge groups containing an SO(3)
subgroup are SO(4), SO(3, 1) and CSO(3, 0, 1). These gauge groups are de-
scribed by the embedding tensor wij of the form
wij = diag(+1,+1,+1, ρ) (240)
with ρ = 1,−1, 0, respectively.
Among the ten SL(4)/SO(4) scalars, there is one SO(3) singlet parametrized
by the SL(4)/SO(4) coset representative
V˜ = diag(eφ, eφ, eφ, e−3φ). (241)
We then obtain the scalar potential using (213)
V = −g
2
4
e−4(φ0+3φ)(3e16φ + 6ρe8φ − ρ2). (242)
To find the BPS equations, we use the same ansatz for the modified three-
form field strength (60) and impose the projection conditions (215). We note here
that, in this case, there are two two-form fields, B
(2)
4 and B
(2)
5 , which are SO(3)
singlets. For CSO(3, 0, 1) gauge group with ρ = 0, both of them are massless
while for the other two gauge groups, the former is massive while the latter is
massless. However, in this case, we are not able to consistently incorpolate B
(2)
4
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in the BPS equations. We will accordingly restrict ourselves to the solutions with
only B
(2)
5 non-vanishing.
Consistency with the field equations also leads to the conditions given in
(142). With all these, the resulting BPS equations are given by
U ′ = W ′ =
g
10
eV−6φ−2φ0(3e8φ1 + ρ), (243)
φ′0 =
g
20
eV−6φ−2φ0(3e8φ1 + ρ), (244)
φ′ = −g
4
eV−6φ−2φ0(3e8φ1 − ρ), (245)
k = −1
2
e3U−W−4φ0κ, (246)
l = −1
2
e2W−4φ0κ . (247)
Setting W = U and V = 0, we find the solutions for U , φ0, l and k as functions
of φ
U =
2
5
φ− 1
5
ln
(
e8φ − ρ) , (248)
φ0 =
1
5
φ− 1
10
ln
(
e8φ − ρ) + C0, (249)
k = l = −1
2
e−4C0κ (250)
in which C0 is an integration constant.
The solution for φ(r) is given by
φ = − 5
16
ln
[
4
5
(e−2C0gr − C1)
]
(251)
for ρ = 0 and
4gρr(e8φ − ρ)1/5 = 5e2C1+ 325 φ
[
4− 3(1− ρe8φ)1/52F1(1
5
,
4
5
,
9
5
, ρe8φ)
]
(252)
for ρ = ±1. In the last equation, 2F1 is the hypergeometric function. This solu-
tion is again the domain wall found in [26] with a non-vanishing three-form flux.
As in the SO(3) symmetric solutions from the gaugings in the 15 repre-
sentation, coupling to SO(3) vector fields does not lead to new solutions. Consis-
tency with the field equations implies either vanishing two-form fields or vanishing
gauge fields. We also note that repeating the same analysis for SO(2)× SO(2)
and SO(2) symmetric solutions leads to the domain wall solutions given in [26]
with a constant three-form flux
k = l = −1
2
τ . (253)
We will not give further detail for these cases to avoid a repetition.
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5 Supersymmetric solutions from gaugings in
15 and 40 representations
In this section, we consider gaugings with both components of the embedding
tensor in 15 and 40 representations non-vanishing. We first give a brief review
of these gaugings as constructed in [23]. A particular basis can be chosen such
that non-vanishing components of the embedding tensor are given by
Yxy, Z
xα,β = Zx(α,β), Zαβ,γ , (254)
with x = 1, ..., t and α = t + 1, ..., 5. The SL(5) index M,N, . . . are then split
into (x, α).
In terms of these components, the quadratic constraint (14) reads
YxyZ
yα,β + 2ǫxMNPQZ
MN,αZPQ,β = 0 . (255)
Yxy is chosen to be
Yxy = diag(1, .., 1︸ ︷︷ ︸
p
,−1, ..,−1︸ ︷︷ ︸
q
). (256)
We will consider two gauge groups namely SO(2, 1)⋉R4 and SO(2)⋉R4 given
in [23]. These gaugings can also be obtained from Scherk-Schwarz reduction of
the maximal gauged supergravity in eight dimensions.
We begin with the t = 3 case in which Yxy = diag(1, 1,−1) corresponding
to SO(2, 1)⋉R4 gauge group. The corresponding gauge generators are given by
XM
N =
(
λz(tz)x
y Q
(4)β
x
02×3
1
2
λz(ζz)α
β
)
(257)
with λz ∈ R and (tz)xy = ǫzyuYux being generators of SO(2, 1) in the adjoint
representation. The nilpotent generators Q
(4)α
x transform as 4 under SO(2, 1). In
terms of ζx, the component Zxα,β of the embedding tensor takes the form
Zxα,β = − 1
16
ǫαγ(ζx)γ
β. (258)
The explicit form of ζx can be given in terms of Pauli matrices as
ζ1 = σ1, ζ
2 = σ3, ζ
3 = iσ2 . (259)
We now consider charged domain wall solutions with SO(2) ⊂ SO(2, 1)
symmetry. As shown in [26], there are four SO(2) singlet scalars corresponding
to the following non-compact generators
Y¯1 = 2e1,1 + 2e2,2 + 2e3,3 − 3e4,4 − 3e5,5,
Y¯2 = e1,1 + e2,2 − 2e3,3,
Y¯3 = e1,4 + e2,5 + e4,1 + e5,2,
Y¯4 = e1,5 − e2,4 − e4,2 + e5,1 . (260)
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The SL(5)/SO(5) coset representative can be written as
V = eφ1Y¯1+φ2Y¯2+φ3Y¯3+φ4Y¯4 . (261)
The resulting scalar potential is given by
V =
g2
64
e−2(4φ1−φ2)
[
6 cosh 2φ3 cosh 2φ4 + e
6φ2
]
(262)
which does not admit any critical points.
We now repeat the same analysis as in the previous sections. We first
discuss the three-form fluxes that are singlet under the SO(2) residual symmetry.
In the ungauged supergravity, the five two-forms transform as 5 under SL(5).
From the particular form of the gauge generators given in (257), we can see that
the SO(2) symmetry under consideration here is embedded diagonally along the
1, 2, 4, 5 directions. Under SO(2) × SO(2) ⊂ SO(5) ⊂ SL(5), the two-forms
transform as (1, 1) + (1, 2) + (2, 1). Under SO(2) = [SO(2)× SO(2)]diag, these
two-forms transform as 1 + 2 + 2. Therefore, there is only one singlet two-form
field under the SO(2) unbroken symmetry. In gauged supergravity, this two-form
field will be gauged away by a three-form gauge transformation due to the non-
vanishing component Y33 of the embedding tensor. The SO(2) singlet is then
described by a massive three-form field S
(3)
3 .
We will take the ansatz for the three-form field strength to be
H(3)mˆnˆpˆ3 = k(r)e−3U(r)εmˆnˆpˆ and H(3)iˆjˆkˆ3 = l(r)e
−3W (r)εiˆjˆkˆ . (263)
After imposing the following projection conditions
γ3ˆǫ
a
0 = −(Γ3)abǫb0 = ǫa0, (264)
we find the following BPS equations
U ′ = W ′ =
g
40
e−2(2φ1+φ2)+V
(
3 cosh 2φ3 cosh 2φ4 − e6φ2
)
, (265)
φ′1 =
g
240
e−2(φ1+φ2)+V
(
15sech2φ3sech2φ4 − 3 cosh 2φ3 cosh 2φ4 − 4e6φ2
)
, (266)
φ′2 =
g
48
e−2(φ1+φ2)+V
(
3sech2φ3sech2φ4 + 3 cosh 2φ3 cosh 2φ4 + 4e
6φ2
)
, (267)
φ′3 = −
3g
16
e−2(2φ1+φ2)+V sinh 2φ3sech2φ4, (268)
φ′4 = −
3g
16
e−2(2φ1+φ2)+V cosh 2φ3 sinh 2φ4, (269)
k = −1
2
e2U+2φ1−2φ2τ, (270)
l = −1
2
e3W−U+2φ1−2φ2τ . (271)
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In these equations, we have imposed the conditions (142) for consistency.
By choosing V = 4φ1+2φ2 and taking W = U for convenience, we obtain
a charged domain wall solution
φ1 =
2
15
φ3 +
1
5
C2 − 1
60
ln
[
9
16
(e2C4 − e4φ3 − 2e2C4+4φ3 + e2C4+8φ3)
]
+
1
10
ln
[
e4φ3 + 1
]− 1
5
ln
[
e4φ3 − 1] , (272)
φ2 = −5φ1 + C2 + ln
[
e3φ3 + 1
]− ln [e3φ3 − 1] , (273)
φ3 =
1
4
ln
[
1 + 4e2C4 − 2e 3gr8 + e 3gr4
1 + 4e2C4 + 2e
3gr
8 + e
3gr
4
]
, (274)
φ4 =
1
4
ln
[
e2φ3 − eC4 + eC4+4φ3
e2φ3 + eC4 − eC4+4φ3
]
, (275)
U = −1
5
φ3 − 1
20
C2 +
3
20
ln
[
e2C4 − e4φ3 − 2e2C4+4φ3 + e2C4+8φ3]
− ln
[
16
9
]
− 1
5
ln
[
e4φ3 − 1] , (276)
k = l = −e
3
10
(C2+4φ3)τ
22/5 × 33/10
(e2C4 − e4φ3 − 2e2C4+4φ3 + e2C4+8φ3)1/10
(e4φ3 − 1)4/5 . (277)
This is just the 1
4
-BPS domain wall obtained in [26] together with the running
dyonic profile of the three-form flux. It is useful to emphasize here that this
solution is 1
4
-supersymmetric. In general, domain wall solutions from gaugings in
both 15 and 40 representations preserve only 1
4
of the original supersymmetry,
see a general discussion in [33] and explicit solutions in [26]. From the above
solution, we see that the solutions with a non-vanishing three-form flux do not
break supersymmetry any further.
We end this section by giving a comment on the t = 2 case with SO(2)⋉
R4 gauge group. Repeating the same procedure leads to a charged domain wall
given by the solution found in [26] with a constant three-form flux given in (253).
In contrast to the t = 3 case, the three-form flux H
(3)
3 is due to the massless
two-form field B
(2)
3 since, in this case, we have Y33 = 0. We will not give the full
detail of this analysis here as it closely follows that of the previous cases.
6 Conclusions and discussions
In this paper, we have studied supersymmetric solutions of the maximal gauged
supergravity in seven dimensions with various gauge groups. These solutions
are charged domain walls with M3 × S3 slices, for M3 = Mkw3, AdS3, and non-
vanishing three-form fluxes. All of these solutions can be obtained analytically.
For SO(4) residual symmetry, the charged domain wall solutions can couple to
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SO(3) ⊂ SO(4) gauge fields, but the corresponding solutions can only be ob-
tained numerically. For SO(3) symmetric solutions, coupling to SO(3) gauge
fields does not lead to a consistent set of BPS equations that is compatible with
the field equations. In this case, only solutions with either non-vanishing three-
form fluxes or non-vanishing gauge fields are possible. Apart from these solutions,
we have also given a number of SO(2)× SO(2) and SO(2) symmetric solutions.
For SO(5) gauge group, the gauged supergravity admits a supersymmet-
ric AdS7 vacuum dual to an N = (2, 0) SCFT in six dimensions. In this case,
the solutions with an AdS3×S3 slice can be interpreted as surface defects within
the N = (2, 0) SCFT. For other gauge groups, the supersymmetric vacua, with
only the metric and scalars non-vanishing, take the form of half-supersymmetric
domain walls dual to N = (2, 0) non-conformal field theories in six dimensions.
We then expect these AdS3 × S3-sliced domain wall solutions to describe 14-BPS
surface defects in the dual N = (2, 0) quantum field theories. For a number of
solutions, we have found that the charged domain walls are simply given by the
domain wall solutions given in [26] with constant three-form fluxes. However, the
charged domain walls preserve only 1
4
of the original supersymmetry as opposed
to the usual domain walls which are 1
2
-supersymmetric except for the domain
walls from gaugings in both 15 and 40 representations in which both charged
and standard domain walls are 1
4
-supersymmetric.
Both gaugings in 15 and 40 representations we have studied can re-
spectively be uplifted to eleven-dimensional supergravity and type IIB theory
as shown in [27] and [28]. We have performed only the uplift for solutions in
SO(5) and CSO(4, 0, 1) gauge groups with SO(4) and SO(3) symmetries. In
these cases, the complete truncation ansatze of eleven-dimensional supergravity
on S4 and type IIA theory on S3 are known. Similar to the solutions in [12], the
uplifted solutions in these two gauge groups should describe bound states of M2-
and M5-branes and of F1-strings and NS5-branes, respectively. It is natural to ex-
tend this study by constructing the full truncation ansatze of eleven-dimensional
supergravity on Hp,q ◦T 5−p−q and type IIB theory on Hp,q ◦T 4−p−q. These can be
used to uplift the solutions in CSO(p, q, 5−p− q) and CSO(p, q, 4−p− q) gauge
groups for any values of p and q leading to the full holographic interpretation of
the seven-dimensional solutions found here.
Finding the description of conformal defects, dual to the supergravity so-
lutions given in this paper, in the dual N = (2, 0) SCFT and N = (2, 0) QFT
would be interesting and could provide another verification for the validity of the
AdS/CFT correspondence. Finally, finding solutions of the form AdSd × Σ7−d
in seven-dimensional gauged supergravity with various gauge groups is also of
particular interest. These solutions would be dual to twisted compactifications
of N = (2, 0) SCFT and N = (2, 0) QFT in six dimensions on a (7− d)-manifold
Σ7−d to (d− 1)-dimensional SCFT.
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A Bosonic field equations
In this appendix, we give the explicit form of the bosonic field equations derived
from the Lagrangian (22). These equations read
0 = Rµν − 1
4
MMPMNQ(DµMMN)(DνMPQ)− 2
5
gµνV
−4MMPMNQ
(
H(2)MNµρ H(2)PQν
ρ − 1
10
gµνH(2)MNρσ H(2)PQρσ
)
(278)
−MMN
(
H(3)µρσMH(3)ρσν N −
2
15
gµνH(3)ρσλMH(3)ρσλN
)
,
0 = Dµ(MMPDµMPN)− g
2
8
MPQMRN (2YRQYPM − YPQYRM)
−4
6
MPNH(3)µνρMH(3)µνρP − 8MMPMQRH(2)PQµν H(2)RNµν
+4g2ZQT,PZNR,SMQM(2MTRMPS −MTPMRS) (279)
+4g2ZQT,PZRS,NMQS(2MTPMRM −MTRMPM)
−4g2δNMZTU,PZQR,SMTQ (MURMPS −MUPMRS)
+
8
5
δNM
(
V +MSPMQRH(2)PQµν H(2)RSµν +
1
16
MPQH(3)µνρPH(3)µνρQ
)
,
0 = 4Dν(MMPMNQH(2)PQνµ)− g
2
XMNP
QMQRDµMPR
−2ǫMNPQRMPSH(3)µνρSH(2)QRνρ +
1
9
e−1ǫµνρλστκH(3)νρλMH(3)στκN , (280)
0 = Dρ
(MMNH(3)ρµνN)− 2gZNP,MMNQMPRH(2)QRµν
−1
3
e−1ǫµνρλστκH(2)MNρλ H(3)στκN , (281)
0 = e−1ǫµνρλστκYMNH(4)Nλστκ − 6YMNMNPH(3)µνρP . (282)
B Truncation ansatze
In this appendix, we collect relevant formulae for truncations of eleven-dimensional
supergravity on S4 and type IIA theory on S3. These give rise to SO(5) and
CSO(4, 0, 1) gauged supergravities in seven dimensions, respectively. The com-
plete S4 truncation of eleven-dimensional supergravity has been constructed in
[29, 30] while the S3 truncation of type IIA theory has been given in [31]. For
both truncations, we will use the convention of [31].
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B.1 Eleven-dimensional supergravity on S4
The ansatz for the eleven-dimensional metric is given by
dsˆ211 = ∆
1
3ds27 +
1
gˆ2
∆−
2
3T−1MNDµ
MDµN (283)
with the coordinates µM , M = 1, 2, 3, 4, 5, on S4 satisfying µMµM = 1. TMN is a
unimodular 5 × 5 symmetric matrix describing scalar fields in the SL(5)/SO(5)
coset. The warped factor is defined by
∆ = TMNµ
MµN . (284)
The ansatz for the four-form field strength reads
Fˆ(4) =
1
gˆ3
∆−2
[
1
3!
ǫM1...M5µ
MµNTM1MDTM2N ∧DµM3 ∧DµM4 ∧DµM5
]
− 1
gˆ3
∆−2Uǫ(4) +
1
4gˆ2
∆−1ǫM1...M5F
M1M2
(2) ∧DµM3 ∧DµM4TM5NµN
+
1
gˆ
S˜M(3) ∧DµM − TMN ∗ S˜M(3)µN . (285)
In these equations, we have used the following definitions
U = 2TMNTNPµ
MµP −∆TMM , (286)
ǫ(4) =
1
4!
ǫM1...M5µ
M1DµM2 ∧DµM3 ∧DµM4 ∧DµM5, (287)
DµM = dµM + gˆA˜MN(1) µ
N , FMN(2) = dA˜
MN
(1) + gˆA˜
MP
(1) ∧ A˜PN(1) , (288)
DTMN = dTMN + gˆA˜
MP
(1) TPN + gˆA˜
NP
(1) TMP . (289)
We have denoted the vector and massive three-form fields by A˜MN(1) and S˜
M
(3) to
avoid confusion with those appearing in (22).
To find the identification between the seven-dimensional fields and pa-
rameters obtained from the S4 truncation and those in seven-dimensional gauged
supergravity of [23], we consider the kinetic terms of various fields and the scalar
potential. After multiplied by 1
2
, the relevant terms in the seven-dimensional
Lagrangian of [31] can be written as
e−1LS4 = 1
2
R +
1
8
DµT
−1
MND
µTMN − 1
4
gˆ2
[
2TMNTMN − (TMM)2
]
− 1
16
T−1MPT
−1
NQF
MN
µν F
PQµν − 1
24
TMN S˜
M
µνρS˜
Nµνρ . (290)
Comparing with (22) with YMN = δMN , Z
MN,P = 0, we find the following iden-
tification
TMN =MMN , S˜M(3) = 2H(3)M , FMN(2) = 4HMN(2) , gˆ =
1
4
g . (291)
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B.2 Type IIA supergravity on S3
The consistent truncation of type IIA supergravity on S3 has been obtained
in [31] by taking a degenerate limit of the S4 truncation of eleven-dimensional
supergravity. To write down this truncation ansatz, we first split the index M as
M = (i, 5), i = 1, 2, 3, 4. The scalar matrix of SL(5)/SO(5) coset is then given
by
T−1MN =
(
Φ−
1
4M−1ij + Φχiχj Φχi
Φχj Φ
)
(292)
where Mij is a unimodular 4× 4 symmetric matrix describing the SL(4)/SO(4)
coset.
The ten-dimensional metric, dilaton and field strength tensors of various
form fields are given by
dsˆ210 = Φ
3
16∆
1
4ds27 +
1
gˆ2
Φ−
5
16∆−
3
4M−1ij Dµ
iDµj, (293)
e2ϕˆ = ∆−1Φ
5
4 , (294)
Fˆ(2) = G
i
(1) ∧Dµi + gˆµiGi(2),
Hˆ(3) =
1
gˆ3
∆−2
[
−Uǫ(3) + 1
2
ǫi1i2i3i4Mi1jµ
jµkDMi2k ∧Dµi3 ∧Dµi4
]
+
1
2gˆ2
∆−1ǫijklMimµ
mF jk(2) ∧Dµl +
1
gˆ
S˜(3), (295)
Fˆ(4) =
1
gˆ3
∆−1Mijµ
jGi(1) ∧ ǫ(3) +
1
2gˆ2
∆−1ǫi1i2i3i4Mi4jµ
jGi1(2) ∧Dµi2 ∧Dµi3
+MijΦ
1
4µj ∗Gi(3) +
1
gˆ
Gi(3) ∧Dµi (296)
with
ǫ(3) =
1
3!
ǫijklµ
iDµj ∧Dµk ∧Dµl, Dµi = dµi + gˆA˜ij(1)µj, (297)
U = 2MijMjkµ
iµk −∆Mii, ∆ =Mijµiµj , (298)
Gi(1) = Dχi + gˆA˜
i5
(1), G
i
(2) = DA˜
5i
(1) + χjF
ji
(2), (299)
Gi(3) = S˜
i
(3) − χiS˜(3), F ij(2) = dA˜ij(1) + gˆA˜ik(1) ∧ A˜kj(1), (300)
S˜(3) = dB(2) +
1
8
ǫijkl
(
F ij(2) ∧ A˜kl(1) −
1
3
gˆA˜ij(1) ∧ A˜km(1) ∧ A˜ml(1)
)
. (301)
By comparing the truncated Lagragian and the seven-dimensional gauged
Lagrangian given in (22) with Yij = δij and Y55 = 0, we find the following relations
Φ = e8φ0 , χi = bi, M
−1
ij = M˜ij,
gˆ =
1
4
g, S˜i(3) = 2H(3)i F ij(2) = 4Hij(2), F˜ i(2) = 4Hi5(2) . (302)
In this case, µi are coordinates on S3 satisfying µiµi = 1.
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